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Identification of true acoustic sources for high-accuracy prediction of aerodynamica
I noise

Hiroshi, Yokoyama

3,300,000 990,000

, Lighthill

In order to clarify dominant aerodynamic sound sources with regard to the sound ge
nerated from flows around a rectangular cylinder, decoupled simulations based on the Lighthill*"s acoustic
analogy are performed. In these decoupled simulations, acoustic fields are predicted by the acoustic simul
ations using the Lighthill"s tensor, which is computed by incompressible flow simulations. As a result, th
e acoustic sources in the region corresponding to 6 vortices mainly contribute to the far acoustic field.
This indicates that the vortical deformation and development contribute to the acoustic radiation. For the

prediction of the acoustic field, the acoustic sources in the above-mentioned region need to be captured.
This knowledge is applied to the cavity flows and the flows around a cascade of flat plates.
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Fig. 5 Polar plots of sound pressure levels predicted

along r/d = 30.0 for M = 0.2. (a) Sound

without scattering. (b) Sound with scattering.
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Fig. 6 Contours of vorticity w/(U,y/D).
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